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1.  General Project INFORMATION

Air Pollution Regulations

Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.

In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.

Glossary of Common Terms

Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.

Facility Description and Location

Integrated Waste Management Systems (IWMS) Suwannee facility will be a new Refuse System categorized under Standard Industrial Classification No. 4953.  The new IWMS Suwannee facility will be located in Suwannee County at 175th Road and 50th Street in Live Oak, Florida.  The UTM coordinates of the new facility are Zone 17, 297.067 kilometers (km) East and 3360.154 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).

Facility Regulatory Categories

· The facility is not a major source of hazardous air pollutants (HAP).

· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.

· The facility is a Title V major source of air pollution in accordance with 40 CFR 60 Subpart Ec.
· The facility is not a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.

· The facility does operate units subject to the NSPS of 40 CFR 60.
· The facility does operate units subject to the NESHAP of 40 CFR 63.
Project Description

The proposed project is a hospital, medical and infectious waste treatment facility that will include up to four (4) hospital, medical and infectious waste incinerators (HMIWI) that will each burn up to 30 tons per day of waste and will meet the definition of “continuous HMIWI”.  In addition to the four (4) HMIWI, the project includes a 670 horsepower (hp) emergency generator, a 100 hp emergency fire pump and two (2) dry sorbent storage silos associated with the facility’s air pollution control systems. 
IWMS plans to construct the HMIWI in a phased approach.  In the initial phase, IWMS plans to install two (2) HMIWI with one (1) common dry sorbent storage silo that will service the HMIWIs.  The emergency generator and the emergency fire pump will be installed in the first phase of construction.  IWMS will install the other two HMIWIs and dry sorbent storage silo as market demand increases.  
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Figure 1:  HMIWI Process Flow Diagram

Each HMIWI is composed of a waste feed mechanism, a primary combustion chamber, a secondary combustion chamber, a boiler, a quench, and a fabric filter with catalyst impregnated structured bags and an induced draft (ID) fan.  Details are provided below.
HMIWI Units

Waste Feed

The proposed facility will operate up to four (4) Pennram, model PHCA-2500, (or equivalent) pathological incinerators with a waste feed rate limited to 2,500 pounds of waste charged per hour for each incinerator.  This feed rate classifies the incinerator as “large” as defined in 40 CFR 60 Subpart Ec.  The units are designed such that boxes or other containers of waste will be weighed and fed to the combustion chamber in 100 to 300 pound batches.  A hydraulic lifter on each unit will dump each batch into a feed chamber.  The chamber is sealed to the environment by the closure of the top hatch door.  After the seal is secured, the fire door of the primary combustion chamber will open.  A hydraulic ram will push the batch of waste into the primary combustion chamber.  The fire inlet door will close after the batch has been pushed into the chamber to fully seal the chamber.  The system of door openings is sequenced to minimize the potential that fugitive emissions will exit the primary chamber during the feed cycle and the unit is operated under negative pressure.
The operator will load the batch feed hopper manually to assure that the appropriate material is incorporated into the next batch feed.  Batch weights will be recorded and tracked to maintain compliance with permit limits.  The system automatically feeds each batch into the primary combustion chamber based on the time cycle of the system.  This type of operation meets the regulatory definition of “continuous HMIWI”.  The operator will observe operations and control batch size and mixture of materials to control combustion temperature and other parameters.  The feed system will be automatically disabled when a permitted operating parameter, including feed rate, is not within limits.  The heat value of the medical waste can vary from less than 1,000 British thermal units/pound (Btu/lb) for pathological waste to over 10,000 Btu/lb for waste with high plastics content.  The heat content generally associated with medical waste for the purpose of determining nameplate capacity has been 8,500 Btu/lb as provided in the preamble to 40 CFR 60 Subparts Ce and Ec.
Primary Combustion Chamber
The combustion process is initiated in the primary combustion chamber.  Initially, heat is applied to the waste with a small propane-fired burner and minimum combustion air.  After initial combustion, heat from the previously fed waste will ignite the new waste.  The air entering the chamber is tightly controlled.  The waste will not fully burn in the primary chamber without sufficient air and therefore the combustion in the primary chamber is controlled by the amount of air fed into that chamber.  The primary chamber is operated with a deficiency of oxygen.  Thus a reduction in the air fed into it by the blowers will slow the combustion in this chamber.  The organic portion of the waste is combusted under this reducing condition and is converted into gas.  The resulting fire in the bed is a basic requirement for the safe and efficient burning of the medical waste.
The amount of oxygen is controlled by monitoring the temperature in the primary chamber.  As the temperature rises, less oxygen is fed into the unit.  This reduces the burning rate in the primary chamber.  If the fire is too robust in the primary chamber, water may be sprayed on the burning bed to slow the process down further.  However, under normal operation, the method for controlling the temperature is through the reduction in the underfire air.  The temperature is controlled in the primary section within a range of approximately 1,400 degrees Fahrenheit (°F) to 2,000°F.  This temperature range will assure that the organic component of the waste is vaporized, pathological components are destroyed, and melting of glassware in the waste is minimized.  
The controlled combustion in the primary chamber is critical to the proper operation of the system.  Because the total amount of air is tightly controlled to be less than is needed to fully burn the material, the new material does not burn rapidly.  This restricted air flow is required to maintain a low temperature to prevent melting of metals and glass in the chamber.  The melting of the inorganic material that can result from excessive temperature in the primary chamber may cause slag to form along the walls and floor.  This slag can plug up air holes and prevent material from being transferred to the ash collection pit.  It is critical to the operation to control oxygen in this chamber.
The small propane-fired burner is located on the side wall of the primary chamber.  This burner operates intermittently to assure that the temperature is maintained above the minimum needed to assure proper combustion of the waste materials.  The burner is also used during the initial heat up of the unit.  Additionally, underfire air is modulated to assist in temperature maintenance.  The propane burner and underfire air injectors are sized to assure that they can meet all of the potential operational conditions as dictated by the range of possible waste feeds at any particular moment.  The system must accommodate the variable nature of the waste on an instantaneous basis to assure proper operation.
The medical waste placed into the incinerator will contain non-combustible materials.  These materials, generally called ash, will exit the chamber into the ash quench at the opposite end of the primary chamber.  Some of the ash will be metallic medical items that cannot be recycled through sterilization methods.  This includes aluminum, stainless steel, and other components of bags such as zippers, fasteners and pins.  Another major component of ash will be glassware.  The glassware may have contained pathological materials, medicines, wastes and other items that required incineration to properly handle the dangerous property of that material.  Anything that will not burn is classified as ash.  The amount of ash is a function of the hospital waste policy and the type of treatments the hospital is performing.  Large instruments and other large metal devices will not be placed into the incinerator.  The ash will be tested to verify that it can be placed in a landfill that is certified and approved to receive the ash.
As the material is converted to a gas in the primary chamber, the remaining solid material is slowly moved along the primary chamber by ash transfer rams.  These rams are programmed on a timed basis to slowly move the material away from the charge door and direct it toward the ash quench.  As the individual rams move the material toward the ash pit, the material falls down a step at each ram.  This provides mixing and exposes the underside of the material to the heat.  Thus the organic component of the material is exposed to the heat and some oxygen to continue the slow combustion process.
Reclaimed wash water from the truck and/or tub washing process that may contain some organic material can be injected into the primary chamber so that any organic matter in the reclaimed water system is destroyed in the same manner as the solid medical waste materials.  In addition, the injection of the reclaimed wash water can be used to assure that the temperature does not exceed the upper operational limit of the primary chamber.
The primary combustion chamber is located physically below the secondary chamber.  This allows the gases generated in the primary chamber to flow upward into the secondary chamber for continued processing and combustion of the organic components.

Ash Collection
There are two types of ash generated at the facility: bottom ash and fly ash.  Bottom ash is the ash generated in the primary combustion chamber and fly ash is the ash collected from the fabric filter baghouse system that is part of the air pollution control system.

The bottom ash is recovered from the primary water quench and will be wet.  The fly ash is dry and will be collected in a covered hopper.  The respective ashes are then sampled, analyzed, and then properly transported and disposed of in an appropriately licensed landfill based on the results of the sampling and regulatory requirements.  The solid waste classification will either be non-hazardous waste or hazardous waste based on the results of the ash sampling and analysis.  IWMS will only send ash to the permitted landfills that accept the facilities ash criteria.  However, IWMS has no intention of land applying any of the ash collected at the facility.  IWMS will follow a strict sampling/analysis/transportation/disposal plan that will minimize the potential environmental impact of the ash and will only dispose of the ash at appropriately licensed landfill(s).
Secondary Combustion Chamber
All of the hot gases flow out of the primary chamber into the secondary combustion chamber.  As they flow into the chamber, they are mixed with secondary combustion air.  The air supplies the additional oxygen needed to complete the combustion process.  The temperature will rise in the chamber as the products of incomplete combustion from the primary combustion chamber enter the secondary chamber and are mixed with the additional oxygen.
The secondary chamber provides the residence time with sufficient oxygen and the appropriate mixing required to assure that all of the gases exiting the primary chamber are fully combusted.  A propane-fired burner is installed in the secondary chamber to assist in maintaining the set point temperature and to assist in the mixing of the air with the gases exiting the primary chamber.  An independent secondary air blower is also included to supply the additional oxygen.  The temperature of the secondary chamber is controlled by a thermocouple located at the outlet of the secondary chamber.  The temperature controller will either add fuel or air to maintain the set point temperature.  The secondary air flow rate is controlled by the oxygen of the gases exiting the stack and the temperature in the secondary chamber.  This control system assures that all of the organics in the system are fully combusted.
Reclaimed wash water from the truck and/or tub washing processes that may contain some organic material can also be injected into the inlet section of the secondary chamber.  Any organic material in the waste water will be fully destroyed.  A specially designed nozzle will be required to assure proper atomization of the water.  The water must be broken into small droplets to assure any organics in the water are properly treated in the secondary chamber.  The purpose of injecting water into the secondary combustion chamber is to support the goal of the project to have zero process water discharge.  The secondary chamber is where wash water and boiler blowdown could be introduced to achieve the zero process water discharge.

An emergency bypass stack is located on the outlet of the secondary chamber.  The bypass stack is opened when the temperatures in the downstream equipment exceed a safe operating limit or there is an emergency condition.  During operation of the HMIWI, the bypass stack is only opened to prevent “catastrophic events”.  There is no waste feed to the unit whenever the bypass stack is opened.
The secondary chamber will be designed to handle 200% of the theoretical air capacity of the system.  There are no set points for the secondary chamber temperature.  A minimum secondary chamber temperature operating parameter will be set based on the results of the initial compliance test.  Based on prior IWMS project team experience, IWMS expects the secondary temperature to range from 1,600°F to 2,000°F.  Temperature control in the secondary chamber will be through the modulation of excess air and the use of the propane burner, as needed.  There will not be a secondary chamber ID fan as part of the system.
Heat Recovery Boiler and Steam Turbine
The heat recovery boiler is used to extract energy from the hot gases exiting the secondary combustion chamber.  These hot gases are cooled as they pass through the boiler.  The boiler selected is generically called a fire tube boiler.  Hot gases from the incineration process pass through the inside of the boiler tubes.  The boiler water is on the outside of the tubes.  As the water is heated in the boiler, it turns into steam.  The steam is collected in the top of the boiler to be used by the process or used to drive the approximate 540 kilo watts (kW) steam turbine.  There are no products of combustion or emissions associated with the boiler or turbine.
The boiler is designed to generate as much as 20,000 pounds per hour (lb/hr) of approximately 230 pound-force per square inch guage (psig) steam.  The steam generation rate will be a function of the gas flow rate and the temperature exiting the secondary chamber.  This steam generation rate will require boiler water feed rate of 40 gallons per minute.  The boiler feed water is treated water that does not contain oxygen and is chemically treated to protect the boiler tubes.  The boiler feed water may be condensed steam or newly treated water if the steam is exported.  This boiler feed water requirement is the maximum for each of the HMIWI trains.
There will be a boiler blowdown water purge (rejection) rate of approximately 1% from the boiler.  This water will contain high concentrations of solids.  The rejection rate will be a function of the water quality and feed rate of the boiler feed water.  This water is included in the 40 gallons per minute supply.  Solids from the boiler will be collected periodically as the performance of the boiler degrades.  The system will be cooled and the solids will be removed.  The solids will be combined with the fly ash and stored in a roll-off before being sent to a landfill.  The exit temperature and steam production rate will be used as an indicator of performance.  Water from the boiler can either be sent to the sanitary sewer system (upon approval) or reused within the system.  Preliminary plans have IWMS injecting the water in either the primary chamber or secondary chamber to support the zero process water discharge plans of the project.
Quench System/Dry Scrubber System (Sodium Bicarbonate Addition)
The boiler gas outlet temperature will vary as a function of the following:  (1) secondary chamber outlet temperature, (2) waste feed rate to the primary chamber, (3) air and gas addition to the secondary chamber, and (4) steam production of the boiler.  The temperature of the exhaust gas at the inlet of the fabric filter must be maintained below the maximum material temperature.  To assure that the filters are not damaged by the temperature of the exhaust gas exiting the boiler, a water spry quench section is installed between the boiler and the fabric filter system.
The quench system consists of a non-contact water spray mixing chamber that will assure a uniform outlet temperature from this section.  The quench water flow rate will vary from 1 to 5 gallons per minute depending upon conditions.  While there are three opportunities for water addition to the system (i.e., primary chamber, secondary chamber, and quench system), the first two are for operational controls and the quench system is part of the air pollution control system for treating the exhaust gas stream.  The quench system is used to rapidly reduce the temperature of the exhaust gas.  The term non-contact refers to the type of water used in the quench system and comes from the non-contact boiler system.  No water that has any contact with HMIWI will be injected in the quench system.

Due to the importance of protecting the fabric filter system, an emergency water source is required to assure that the catalyst impregnated structured bag system does not overheat.  The emergency bypass stack could also provide such protection; however, its opening could cause an exceedance of the emissions limits and will only be utilized to prevent a catastrophic failure of the system.
After cooling the gas stream, sodium bicarbonate will be added immediately upstream of the fabric filter system.  Sodium bicarbonate (NaHCO3) will provide acid gas neutralization and mercury (Hg) and dioxin/furan control.  Powdered sodium bicarbonate is carried by compressed air to the flue gas duct where it is dispersed into the flue gas through a nozzle, positioned and designed to maximize mixing prior to entering the filtration system.
Injection rates will be measured (minimum frequency is hourly) and recorded (minimum frequency is once per hour).  The injection rate will be monitored as part of the initial compliance test and will be used to develop a continuous monitoring system parameter limit during future operation of the HMIWIs.

Fabric Filter with Catalyst Impregnated Structured Bag System
The fabric filter with catalyst impregnated bag system removes solid particles from the exhaust gas stream.  Final acid neutralization is also performed on the surface of the catalyst impregnated structured bag system.  Additionally, the filter system removes dioxins/furans, mercury, and low boiling point metals.  
The fabric filter with catalyst impregnated structured bag system is composed of many individual filters.  Each of these filters is made of ceramic fiber tubes with embedded nano-catalysts that form a rigid ceramic structure that the exhaust gases pass through.  The filter elements are vacuum-formed on a mold from refractory materials, and baked to yield a material with more structure and heat resistance than the conventional fiberglass bag.  While the term “fabric filter” is used, the term “ceramic filter” is more descriptive of the filter elements themselves.  The casing and function of the device is otherwise similar to the conventional baghouse.
The injected sodium bicarbonate collects on the outside of the structured bag system along with other particulate matter.  When acids in the gas stream contact the sodium bicarbonate “in flight” or pass over these alkaline particles collected on the bag surfaces, they are neutralized and form salts.  This collects on the surface of the structured bag system forming a “cake” layer.  This yields total solids removal typically in excess of 99.9%.  The sodium bicarbonate in the “cake” will continue to react with acids, ultimately removing 97% of the sulfur dioxide (SO2) and over 99% of the hydrochloric acid (HCl) in the flue gas.
The fabric filter structured bag system cloth is impregnated with a catalyst that captures any dioxins/furans formed by combustion and the slow cooling in the heat recovery boiler.  A proprietary catalyst compound, formed in "nano-bits", is mixed with the ceramic filter constituents when they are prepared and formed, so that the filter is thoroughly impregnated with this catalyst.  The catalyst facilitates several reactions.  At a minimum, it will provide for the oxidation of dioxin and furan compounds that may have formed at low levels in the flue gas, so that stack levels will be up to 99% lower than levels exiting a system equipped with a conventional baghouse.  The oxidation of these compounds adds a small quantity of carbon dioxide (CO2), water (H2O) and salts to the flue gas.  Similarly, this catalyst can facilitate the reaction of nitrogen oxide (NO) (formed in the combustion process) with injected ammonia (NH3) to form (nitrogen gas) (N2) and H2O.  If NO levels are problematic - though they are not expected to be - NH3 or urea injection can be added to control that pollutant (see the Selective Non-Catalytic Reduction contingency control system section below).  The fabric filter with catalyst impregnated structured bag system operates at a temperature well above 250°F to prevent the condensation of water vapor within the filter system.  This high temperature will shorten and/or eliminate the water vapor plume that could be generally observed exiting the exhaust stack.  The exhaust stack will be designed and constructed to satisfy the stack sampling requirements that are consistent with HMIWI.

The filter assembly will be equipped with a compressed air manifold on the downstream (clean) side of the filters.  This manifold will "pulse" the filters with air to force accumulated solids to drop off the outside of them, into the bottom of the housing.  This reverse jet action has been proven in both conventional baghouse and design of the ceramic filter system.  The solids will collect in the bottom of the housing, and be conveyed into a closed container for disposal.

Selective Non-Catalytic Reduction (Contingency Control System, as needed)

IWMS's preliminary design does not include the addition of selective non-catalytic reduction (SNCR) as IWMS believes that the NOX emission limits can be met through good combustion controls and practices.  Technical research indicates that NOX does not form in significant amounts until flame temperatures reach 2,800 °F.  Through the staged combustion design of the proposed HMIWI, temperatures in both the primary and secondary chambers are carefully controlled.  Temperatures in the primary chamber are limited by controlling the amount of air provided in order to maintain combustion under reducing (sub-stoichiometric) conditions.  This process generates a fuel-rich off gas for combustion in the secondary chamber, resulting in low levels of thermal NOX formation and minimization of particulate matter carryover (fly ash). It also ensures that glass, ash, and other materials that can melt and form slag at high temperatures don't have the opportunity to do so, since the result can be operational problems with the equipment.  Temperatures in the secondary chamber are also carefully controlled.  Typical HMIWI operate with secondary chamber temperatures ranging from a minimum of 1800°F up to approximately 2000°F.  This range provides maximum destruction of the organic compounds present in the gas while reducing the demand for auxiliary fuel and minimizing the formation of thermal NOX.

If during the startup and shakedown of the system, engineering data shows that NOX emissions are a concern; IWMS identifies the installation of SNCR at the outlet of the waste heat boiler to control NOX.  The contingency NOX control system would include the injection of ammonia or urea upstream of the catalyst fabric filter elements.  The ammonia or urea reacts with NOX in the presence of the catalyst to form molecular nitrogen and water.  The system would include a storage tank for the aqueous ammonia or urea, an injection system for each gas cleaning train, and automated control systems for managing the injection rates to each unit.

Carbon Injection (Contingency Control System, as needed)

IWMS preliminary design also does not include the carbon injection system for mercury (Hg) control as IWMS believes that Hg control can be achieved through the segregation of Hg from the waste stream before it reaches the incinerators.  As presented in Rule 62-737, F.A.C., incoming waste streams containing Hg may not "knowingly be incinerated or disposed of in a landfill".  In the case where the disposal of Hg is done unlawfully, the responsibility falls on the waste generator, not the site at which the waste is treated (i.e., IWMS).

If the scenario should arise where IWMS believes that compliance with the Hg standard could be an issue, IWMS has proposed a design and inclusion of an activated carbon injection (ACI) system as a contingency control option for Hg vapor-phase emissions.  In the system, powdered activated carbon is injected from super sacks into the flue gas ductwork of the air pollution control system upstream of the fabric filter with catalyst impregnated structured bag system using the same type of configuration as the sodium bicarbonate.  The carbon adsorbs the vaporized Hg from the flue gas and then is collected as fly ash.  IWMS plans to test the HMIWI with, and without, the carbon injection system in operation during shakedown to determine if the carbon injection system is required to be operated for IWMS to demonstrate compliance with the Hg emission standards.

ANCILLARY OPERATIONS

Several ancillary operations that may contribute to overall facility emissions are described below:
Storage Silos
Dry sorbent (e.g. sodium bicarbonate) will be bulk delivered to the facility via dry tank trucks and purchased in bulk, powdered form.  The facility will be equipped with two storage silos each capable of holding approximately 1.5 truckloads of the sodium bicarbonate powder.  The sodium bicarbonate will be pneumatically offloaded from the tank trucks to the silos.  Each silo will be equipped with a small fabric filter for controlling particulate matter emissions and two separately controlled feed systems that will each supply the sorbent powder to a separate HMIWI gas cleaning system.  The rate of flow of sodium bicarbonate to the gas cleaning systems will be controlled and used as a key operating parameter to ensure emissions compliance.

Dry sorbent will be extracted from the silo via a rotary valve and then pneumatically conveyed to, and injected into, the ductwork ahead of the fabric filter system.  Minor emissions of PM may result during the transfer of sorbent from the tanker truck to the storage silo via pressure relief through the cartridge dust collector inside of the building.  Particulate matter emissions from the silos will be insignificant and these units will be included in the facility’s Title V Air Operating Permit as “Insignificant Emissions Units”.
Emergency Fire Water Pump and Emergency Generator

The project will include the installation of an emergency fire water pump and an emergency generator. Both units will be propane powered with a site rating of 100 hp and 670 hp, respectively.  These units are back-up units and are included as part of the project to operate during a scenario where there is a loss of electrical power.

Insignificant Sources

The following list represents typical facility support and maintenance operations that will be present at the facility.  These units are traditionally identified as insignificant or trivial sources for air permitting considerations.

· Comfort heaters;

· Wet ash handling;

· Dry dust handling;

· Air conditioning units;

· Air compressors;

· Pumps;

· Portable and temporary equipment; and

· Maintenance shop activities.

Processing Schedule

May 13, 2013
Received the application for a minor source air pollution construction permit; application complete.

2.  PSD Applicability
General PSD Applicability

For areas currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 250 tons per year or more of any regulated air pollutant; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); particulate matter with a mean particle diameter of 2.5 microns or less (PM2.5); volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 μg/m3, 24-hour average.

If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.
PSD Applicability for Project

Because the proposed Project is a "Greenfield" facility and is comprised of new emission units, New Source Review (NSR) applicability is evaluated based on the potential to emit (PTE) of each new unit.  The proposed HMIWIs have two modes of operation that impact emissions: startup and normal operation.  Startup mode is characterized as the firing of auxiliary propane burners.  The startup mode is required when bringing the HMIWIs on-line from a cold mode to bring the temperature of the HMIWI up to operating temperature in a controlled manner and then to begin combustion of the HMIW in the HMIWIs.  Normal HMIWI operation is characterized as the firing of 100% HMIW with no supplemental propane combustion (e.g., the supplementary propane burners do not operate during normal HMIWI operation).  The PTE of each regulated NSR pollutant from the HMIWI includes emissions from both startup and normal operations.  The PTE of each regulated NSR pollutant from the ancillary operations: emergency generator, emergency fire pump, and the silo unloading operations are attributable to normal operation and are also included in the analysis.

The PTE of each regulated NSR pollutant from the proposed HMIWIs during normal operations, were calculated based upon engineering judgment, 40 CFR Part 60 Subpart Ec emission concentration limits, and U.S. EPA's "AP-42, Compilation of Air Pollutant Emission Factors" (AP-42) emission factors.  The normal operations emissions for each HMIWI were calculated based upon consistent engineering design parameters, as well as an operating time of 8,760 hours per year (hr/yr), and a maximum HMIWI feed rate of 2,500 lb/hr.  The proposed auxiliary propane fired burners will be designed to be fired during startup conditions only.  The proposed four (4) propane burners in each HMIWI have an estimated total burner capacity of approximately 15.5 million British thermal units/hour (MMBtu/hr).  IWMS used an assumed maximum annual consumption of 150,000 gallons of propane per HMIWI to develop the emissions associated with propane firing during startup.  The propane fuel will have an estimated heating value of 90,500 Btu/gallon.

Removal efficiencies as a method for demonstrating satisfactory system performance were removed from 40 CFR 60, Subpart Ec as part of the October 2009 Revisions to the HMIWI rules and only the concentration-based emission limits remained.  There are several references in the preamble that state the removal efficiencies or percent reduction limits were removed from the rule as they allowed more emissions provided a given level of removal efficiency.  The PSD analysis included in this section considers the removal efficiencies of the control systems.  The PTE rates specified in the emissions inventory take into account the control efficiencies for the individual pollutants controlled.  PSD applicability for new emissions units require that applicability be based on the PTE.

The PTE of each regulated NSR pollutant from the proposed emergency generator and emergency fire pump assume that the units will be operated during emergency conditions only and were calculated based upon emission factors developed using AP-42 emission factors for natural gas and engineering judgment.  The PTE of the proposed emergency generator was based upon a maximum operating time of 500 hours/year (hr/yr) and a rated power output of 670 hp.  The PTE of the proposed emergency fire water pump is based upon a maximum operating time of 500 hr/yr and rated power output of 100 hp.

The PTE of each regulated NSR pollutant from the silos is based on the following assumptions: an outlet particulate matter (PM) grain loading of 0.02 grains/dry standard cubic feet (grains/dscf), 1,000 dscf/minute, and 10 hours of silo loading time per week.  Emissions are assumed to be negligible during non-loading times.  Please note, preliminary design plans have the silos discharging into the building during periods of silo loading.  IWMS has quantified the PM emissions in the event that the silos would discharge directly to atmosphere.

The project is located in Suwannee County which is in an area that is currently in attainment with the AAQS or is otherwise designated as unclassifiable.  IWMS is a new refuse system, which does not belong to one of the 28 listed PSD major facility categories; therefore a major stationary source with respect to PSD applies if the facility emits or has the potential to emit 250 tons/year or more of any regulated air pollutant.  As provided in the application, the following table summarizes potential emissions and PSD applicability for the project.
Table A.  Summary of the Applicant’s PSD Applicability Analysis
	Pollutant
	Annual Emissions, Tons/Year
	Subject to

PSD?

	
	Potential to Emitb
	Major Source Threshold
	

	PM
	12.00
	250
	No

	PM10
	0.30
	250
	No

	PM2.5
	0.30
	250
	No

	NOX
	176.05
	250
	No

	SO2
	13.78
	250
	No

	CO
	12.25
	250
	No

	VOC
	0.31
	250
	No

	Pb
	0.000441
	250
	No

	Fluorides
	0.0228
	250
	No

	H2SO4a
	0.02
	250
	No

	TRS
	N/A
	250
	No

	CO2
	83,804
	N/A
	No

	CH4a
	0.26
	N/A
	No

	N2Oa
	0.27
	N/A
	No

	Total GHG (CO2e)
	83,839
	100,000
	No

	a. Sulfuric Acid (H2SO4); Methane (CH4); and Nitrous Oxide (N2O).
b. Potential to emit emissions were based on worst case


As shown in the above table, total project emissions will not exceed the PSD major source threshold; therefore, the project is not subject to PSD preconstruction review.

3.  Department review
Brief Discussion of Rule Requirements
In addition to the requirements of 40 CFR 60 Subpart Ec, the project is also subject to the state requirements of Rule 62-296.401, F.A.C., Incinerators.  The federal rule requirements are generally more stringent than the state requirements, but there are exceptions and these more stringent requirements are included in the permit.  The state visible emissions standard of five percent (5%) opacity, six (6) minute average, except that visible emissions not exceeding 15% opacity shall be allowed for up to six (6) minutes in any one (1) hour period is more stringent than the federal standard of 6% opacity (6-minute block average).  The state rule requires each incineration unit to be designed and operated to achieve 1800°F for 1 second residence in the secondary chamber, where the federal rule is silent on secondary chamber temperature and residence time. And the state rule requires annual stack testing for particulate matter and hydrogen chloride where the federal rule allows for less than annual testing if certain conditions are met for these two pollutants.  Where there are differences in rule requirements, both rules will be cited in the permit.
Brief Discussion of Operating Requirements

In accordance with 40 CFR 60 Subpart Ec to insure proper operation, the following parameters are monitored continuously:

· Maximum charge rate 
· Maximum fabric filter inlet temperature 
·  Maximum flue gas temperature 
· Minimum secondary chamber temperature continuous
and the following parameters are monitored hourly:

· Minimum dioxin/furan sorbent flow rate 
· Minimum HCI sorbent flow rate 
· Minimum Hg sorbent flow rate hourly   
Brief Discussion of Emissions

The air pollution control train that IWMS proposes to use for the HMIWIs (a dry gas cleaning system) is common to many existing HMIWI with the exception of the catalyst-impregnated filter bag system.  It is becoming common to have an additional level of emissions control provided by filter bags made of proprietary materials and design on HMIWI.  Actual test data from existing HMIWI using the dry gas cleaning system that IWMS proposes were used to develop the NSPS-based concentration limits.

· Particulate Matter (PM, PM10, PM2.5) cadium (Cd) and Pb - The proposed IWMS HMIWIs will employ a "dry injection with fabric filter" control system.  IWMS focused their supporting data collection on the Tri-Mer Fabric Filter System that includes the catalyst-impregnated filter bag system.  The PM control efficiency of 99.99% is consistent with the documented Tri-Mer control efficiency of 99.99% which is directly tied to the rigid bag filter structure and the "air to cloth" ratio.  IWMS proposes to control PM through the installation of the Tri-Mer Fabric Filter System.  Cd and Pb are particulate metals and will be controlled through the application of the Tri-Mer system.  Tri-Mer has numerous studies that show that their filtration systems can capture and control PM to less than 0.001 grains/dscf).  The HMIWI PM standards are 0.008 grains/dscf - eight times higher than the demonstrated Tri-Mer performance.  IWMS utilized a PM control efficiency of 99.99% (as demonstrated in the Secondary Aluminum Sector testing) for developing the emissions estimates.  When applying this 99.99% control efficiency to PM (0.000007 grains/dscf), Cd (0.000002 milligrams per dry standard cubic meter (mg/dscm)), and Pb (0.000025mg/dscm), the resulting mass emission rate provide reasonable assurance that IWMS will comply with the PM (0.0080 grains/dscf), Cd (0.000013 mg/dscm), and Pb (0.00069 mg/dscm) HMIWI emission standards.
· Carbon Monoxide (CO) - CO is a product of the combustion process and, as such, there is no removal efficiency that has/can be identified for this pollutant.  Much of the effort through the 1990s centered on developing a better understanding of the combustion process and improving combustion controls to minimize the products of combustion; including CO.  IWMS will meet the CO emission limit based on the design of the proposed Pennram HMIWI and proper operation and maintenance of the HMIWI.  IWMS recently acquired an emission test program for an existing unit in North Dakota that was able to achieve a 3-run average CO concentration of 9.25 parts per million dry volume (ppmdv) @ 7% oxygen (O2) using good combustion control.  Please note that the test data is representative of an existing HMIWI that conducted an emission test program to demonstrate compliance with the current emission standards.  The CO value has been referenced as it demonstrates compliance with the new HMIWI CO emission standard of 11 ppmv.

· Dioxins/Furans (D/F) – Emissions of D/F depend mainly on the combustion conditions and efficiency of the air pollution control systems rather than on the amount of chlorine in the waste stream.  For the past 25 years, scientists have studied how D/F are destroyed in the combustion environment and how they may be formed just after combustion.  While there does not appear to be a direct relationship between the concentration of chloride in waste material and the production of D/F during combustion, rates of D/F formation have been shown to depend on: 
1. Poor Combustion Conditions

a. Mixing, Temperature, Quenches, Transients

b. Sooting conditions

c. High CO and Total hydrocarbons

2. High particulate entrained from combustion process with poor burnout (high carbon)

3. Particulate holdup in critical temperature window (150-450 degrees Celsius (°C))

4. Particulate matter which contains metal that can catalyze formation of dioxin

5. Waste or fuel with complex organics and/or lignin like structure

6. Sufficient chlorine

D/F control has been shown to depend on:
1. Good Combustion Practice

2. Uniform high temperature

3. Good mixing with sufficient air

4. Minimize entrained, unburned particulate matter

5. Feed rate uniformity

6. CO and Total hydrocarbons emissions as indicators

7. Temperature at particulate control device

Scientific research has made possible improvements in the design and operation of waste combustors that have proven highly effective in destroying D/F during combustion and limiting their formation immediately following combustion.  Add to this additional control from the catalyst impregnated structured bag system and the estimated D/F emissions are 2.2 nanograms per dry standard cubic meter (ng/dscm) total D/F compared to the emissions limit established in the rule of 9.3 ng/dscm total D/F
· Sulfur Dioxide (SO2) - The emissions limit for SO2 established by the rule is 8.1 ppmv.  The SO2 control efficiency of 90% (2.8 ppmv) is a conservative value that is below the anticipated Tri-Mer control efficiency of 97%.  As an acid gas, SO2 control will be based on the same premise as HCl control discussed below. 
· Hydrogen Chloride (HCl) - IWMS proposes to control HCI and other acid gases through the addition of sodium bicarbonate and the installation of the Tri-Mer Fabric Filter System.  Sodium bicarbonate addition in combination with a fabric filter was identified by U.S. EPA as MACT.  Acid gas formation will be dependent on the waste composition.  Acid gas control will be directly tied to: (1) the amount of sodium bicarbonate addition, and (2) the design of the fabric filter system.  IWMS will employ the Tri-Mer Fabric Filter System that is designed with a bag structure to promote a thicker cake build up resulting in improved acid gas treatment.  Based on the results of an Arm & Hammer study and data developed in the rule-making by U.S. EPA, removal efficiencies of 99.3% can be achieved with HCl and other acid gas (chlorine, hydrogen bromide (HBr), and hydrogen fluoride (HF)) using this technology.  IWMS recently acquired an emission test program for an existing unit in North Dakota that was able to achieve a 3-run average HCl concentration of 3.51 ppmdv @ 7% O2 using sodium bicarbonate injection.  Please note that the test data is representative of an existing HMIWI that conducted an emission test program to demonstrate compliance with the current emission standards.  The HCI value from the North Dakota test data in conjunction with the Arm & Hammer study are referenced in combination as they demonstrates performance of the sodium bicarbonate injection for compliance with the new HMIWI HCl emission standard.  IWMS will meet the HCl emission limit (5.1 ppmv) based on the design of the proposed sodium bicarbonate injection system in conjunction with the Tri-Mer Fabric Filter System.

· Nitrogen Oxides (NOX) – The Department agrees that the NOX emission limits can be met through good combustion controls and practices.  Significant amounts of thermal NOX should not form in the secondary chamber.  In addition, the Tri-Mer Fabric Filter System that includes ceramic fiber tubes with embedded nano-catalysts also provides NOX reduction.  After control emissions are estimated to be 63.8 ppmv, well below the 140 ppmv emissions limit established by the rule.
· Hg - All metals emissions will be directly related to the metals contained in the waste.  The primary form of Hg control is the segregation of Hg from the waste stream.  Rule 62-737, F.A.C. includes provisions on the management of certain mercury-containing devices which may not "knowingly be incinerated or disposed of in a landfill".  IWMS proposes to control Hg emissions at the IWMS facility as follows.

1. Develop of a Waste Management Plan for clients and effective communication and education.

2. Installation of the Tri-Mer Fabric Filter System to control particulate Hg emissions.

3. Design and inclusion of a carbon injection system as a contingency control option for Hg vapor-phase emissions.

IWMS proposes to test the HMIWI with, and without, the carbon injection system in operation during shakedown to determine if the carbon injection system is required to be operated for IWMS to demonstrate compliance with the Hg emission standards.  Due to the well-known properties of Hg that cause it to react differently than other metals, IWMS did not apply the PM control efficiency to Hg and used 90% control efficiency as a more appropriate value.  IWMS has provided “reasonable assurance” that the emissions limit of 0.0013 mg/dscfm can be met.
Applicable State Air Regulations
Rule 62-4, F.A.C. -- Permits

Rule 62-204, F.A.C. -- Air Pollution Control - General Provisions  

Rule 62-210.300, F.A.C. -- Permits Required (Effective 6/29/11) 
Rule 62-212.300, F.A.C. -- General Preconstruction Review Requirements (Effective 3/28/12) 

Rule 62-213, F.A.C. -- Operation Permits For Major Sources of Air Pollution  

Rule 62-296.401, F.A.C. -- Incinerators (Effective 1/10/07)  

Rule 62-297.310, F.A.C. -- General Compliance Test Requirements (Effective 3/2/99)
Link to Air Regulations 

Applicable State Solid Waste Regulations
Rule 62-701, F.A.C. – Solid Waste Management Facilities  Link to 62-701, F.A.C. 
Applicable State Biomedical Waste Regulations
Rule 64E-16, F.A.C. – Biomedical Waste  Link to 64E-16, F.A.C. 
Interagency Agreement between Florida Department of Environmental Protection and Department of Health
Federal NSPS Provisions
40 CFR 60 Subpart A--General Provisions

40 CFR 60 Subpart Ec--Standards of Performance for New Stationary Sources: Hospital/Medical/Infectious Waste Incinerators
40 CFR 60 Subpart JJJJ--Standards of Performance for Stationary Spark Ignition Internal Combustion Engines
Federal NESHAP Provisions
40 CFR 63 Subpart ZZZZ--National Emissions Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines
4.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Edward Svec is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

